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(64) TUBE ROLUNO OUT APPARATUS 
(67) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Us housing inclined flat 
portions, supporting wtth use of axles rolling out members, mounted on supporting {dates. The flat 
portions are in the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at Its one side. The supporting plate are arranged 
In the grooves and rigidly connected wtth the axles of the rolling out m e m ber s . Each above 
mentioned groove has at Its end portion an additional groove. Each supporting plate Is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nut. EFFECT: enhanced reliability of the apparatus at operation due to such structure of tt 2d, 7 dwg 



RU 2056201 CL 



(21) Application number: 93034496 

(22) Date of filing: 19930701 
(SlJIntQ: B21D39/10 E21B29/10 

(56) References died: 

3a*xka PCX 90/05833. in. E 21B 29/10. 1990. 

(71) Applicant: TarapcxBB rocypapcTBeHHhifl Hayrao-HecnefloBaTenfacraft h npoexTsuft hbctwi^t 

He^TJfflOfl CpGMbimnCfiHOCTM 

(72) Inventor: Me/ranr K.B., Myxaue-nnHH A. A., AoflpaxwaHOB r.C., ApoaMaopB «.I\. Mejumr 
K.B.. Myacawmmm A, A., A6ppaxuoBOD r.C., Apoauacxiea 

(73) Proprietor: TaTapcxn0 pocy^apCTBeBBfaifl Bay*iBO-HccjKff pcareyibai aft b npoeaTBWB BBcnnyT 

(54) YCTPOttCTBO JPW PA3BAJIMJOBXH TFYB 

(57) AMract: 

VfoooperesHe mx^BaaaatMBO jym pa3aanuoipeni nepcapbroaTeneft V3 npo^snbaux TpytS, ycTflHaanKBacHUX 
a CKBaxKHax. Ha (Soxoeoft noeepxnocTH Kopnyca BunonBesbi KaxnoBHue nnocne yuacTKH. Ba Koropux c 
nowom^o oceft Ba ocopBbix miacTKBax yemnomaa* Banbny»mBe vtcmcbtw (B3). ITjiocxhc yrocrKH 
BbmonBcabi » rhhc BBTiBBffpBHecBBX OjesoBOK (LQ. Ocb U ooBoaAaioT c ocbwb B3. Ha U BMnojtHeahi 
ontpbiTbie c onBoro KOHna nasu (II). Onopnue unacruntx pacnonoxeaM b II h hccctko csnsaBbi c ochum B3. 
Ha oTKpbirou KOBme Kasnpro n BbmonBCH ^onojiHBrrcjiuibift n. Kax^an onopsaa anaenma csatisceBa 
DbicrynoM. paauempOBbOA b ^onaraaHTcnbeoM II. Kopnyc c ooopHboni nnacrBBauB oxBarbiBarr raaxa. 
Tax ah coBozynBOCTb opBauasoB o O c cuemm aeT noBMnxcBBC hj^okbocth ycTpoacTpa. 1 3. c. fnu, 7 an. 
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Description [Onacanae ■3©6percHraJ: 

H306pCTCSHC QTHOCBTCH K 6ypCHH» B KanHTaJTbHOMy pcwOHTy CXBaXBB H Cp<ftBa3Ba<<eBO. B HaCTHOCTB. 

Ann paBattnhqpBbiBaHHH ycrpoftCTB so npoftanbBbix Tpyti npH ax ycraBOBXc b cxBamnHe. 

Haji6Q7ice 6nromu k B3o6peTCBH*> no TcxjiHuecxoft cympocra aarxacTca ycTpoftcTBD nna pa3BanmpanB 
npo^anbHbix TpytS npa nepcapbmm hum sob ocjioxbcbbb e cxfiaJCBHe, conepmainee nanwfl 
qjtmraHpswcaaift xopnyc. Ha Bapyaraofl noocpxHocm xoroporo BbannBeBU aaxjioBBbce oniocHTtnuio 
npoflonbHoft ocm KOpnyca nnocsHC yaacmi, h ycTaaoaneBKbte ha iwcjicnHHX c nouonnjo oceft Ha ooopHwx 
WiacroBax BaJtmyionmc aneMomi. 

HenocraTKOM aroro ycTpoftcrsa hbjihctch HeaanpKHocTb cro pa6orhi H3-3a Hc^ocTaTO^Bofl (HXOKofl) 
npo^Hocm KOpnyca, KgrncuanbBafl TOTnnaaa ci t um aoroporo b peoyra/raTC BbUUvmeaHH HaxjioHHMX x cro 
npononbaoft oca nnocxax yiacncoe Be ynoaneToopwcT ycnoamo npovB©cr« npa KpyneaaH. 

JL^enb M3o6pereMH5i noBbaxKHae Ha^ejKBOCTZ ycrpoflcTBa 3a ckt yBciaptesHfi npo^Hocra cro xopnyca. 

9to flocTBracTCH xcm, aro d onacMnacMcai ycTpoBcroe aaa paaaanmaaca TpyfS, conepacaxaeft nonbift 
nanaBanaaccxBa xopnyc, aa Bapyacoaa noDcpxaocra xoroporo Bbnatnacafai uazjioanue otbochtctmio 
npo^ojibBofl ooi xopnyca njiocxae ywm, a ycraaoarieBBbie aa nocnenaax c noMaanjo ocefl aa onopnwx 
nmctmx Barney jluhhl arccweHTw, cornacao B3o6 p c iqnao HaxnoaHbic naocxne yaacraa na napymuofi 
noaenxaocTV xopnyca b mo o jiucb m b Bane ajmBaajawacnpc ncxonox, oca xoropbix ooananaxrr c ocaua 
BantoyranHX aneweirroB, a Ha nexoBKaxBbtnojiaeBbi orxpbrrbtc c onjuoro » j|f " » y«uia> ciicnjeHBbtc 

K Bewy xxaobt, npx »tom onopHbie nnacTHHU pacaojuuxeabi b naaax k xcctko caasaabi c ochmh 
BanbnyKMUiMX 9jicmcbtob. 

fjpyrau otxdwhcm otmrwBacworo ycTpoBcroa BBnaercH to, «rro na orapbrroM Koane xaxnoro na3a 
Bfamonaca flononHHTcjibHwa na3, a xamflaa onopaaH nnacnma caaoKcaa BbccrynoM, paaxoaoxeaabD* b 
npnonBBTcmjaoM nasy, npa otou ycTponcTBO caa6xcBO raftxoa, oxBaruBaaxaen xopnyc c onopHbam 



YxaaaHHbic oT naa aa o6ccnc^mBaioT BO3U0HcaocTb yBcnmeBHH TojunpHbi ctchxm xopnyca b HaaoGjiee 
onacaoM nonepCTBow ccicshh cro, 6naron,apH qoiy noBbnnacrcH npoaBocrb aopnyca h, cnenoBaTCJibBo. 
HafltamocTb pa6oTbi ycTpoflcTBa 6eo HDuenenxiH cro aouaaanbHoro aapysEaoro naaixerpa nna flaKHoro 
TanopazsMcpa. 

Ha $nr. 1 noKasaso ycrpaAcrso. ycraHonjicHHoe b npo^Hnuao* pa389JibnjDBbiBacuott TpylSc, 060910 boa; Ha 
^sht. 2 octchhc A-A aa 4«r. 1; sa ^ar. 3 ^parwcaT xopnyca ycrpofcrroa c xoBCTpyxTHHflbllCH »neuafrauH 
nna ycrraaoBKB Bajnanyionntr ajievceaxoo; aa $nr. 4 aa^ no crpenxc E aa (>xr. 3; aa $ax\ 5 ce^eaHe B-B Ha 
{ar. 1; aa far. 6 ceneaac V-T aa (nr. 1. aa $xr. 7 oracaae A-fl aa ^nr. 3. 

ycTpoacTBo ana paaBanfanpaxa TpyfS (^ar. 1) concpXRT najamnpaHccxaH nonbift xopnyc 1 c ncHTpanbabiM 
xaaanoM 2 a pe3b6aua 3 a 4 nan cocnKBcaaa cootpctct b ch h o c kojiohhoh 6ypanbHbnc Tpy6 5 h 
cxBasHaabOf ooopy^oBaaaeu 6. Ha Hapyxaoft aoBepxaocTa xopnyca 1 tsor yr/toM x cro npoflojibHott och 
Bbuzorxacabt nnocxae y^iacTKa 7 b sa^e nanaanpaaccxax uexoBox 8, Ha xoropbix Bbmonacabi orapbiTbic c 
onHoro Koana na3bi 9, aKcqcBTpmRO cMemcHHbie OTHOcaTcnbHo ncxoBox b eropoHy orapbiToro Konua arux 
na30D, c yrny6jicaaaiAf 10 a ax npcyraBononoacabix OTicpbtTbo^ xoanaM creBxax. B naaax 9 pasiicmcHbi 
onopBbie nnacTBHbi 11 c xoabipbxavia 12 no ax ncpa^epaa (^ar. 1), Bxc^nanawa b ymyancaaa 10 nasoB 9 

(<J»HP. 3 H 4). 

Ha noBcpxBOCTB onopBbcx nnacTBH 11 (^ar. 1), X0HraKTHpyx)mcfl c xopnycon, K3totob7ichm Bbfcrynbi 13, 

— . B ^onojiHHTcnbHbte naabi 14 (^ar. 3 a 4), HbmojmeHBbte aa orxpbiTbix yaacTKax aaaos 9. Ha 

k — ■ — — ^ xopnyca aunanaeaa pesfaoa 16, aa xoropyx) HasHBueaa raaxa 16, ™ — T,orr 




— t . t U a o6ocncTiHBajomaH cobmcctho c ax xosbipfaxaam 12. BbicrynaMB 13, yrnytuicHBaua 10 

b Kopnyce a ^onojnmTcnbabiMa nasawa 14 $axcanKK> nnacmm U or npoBopora a BbmaneaaH as 00300 9. 

Ha BBcnmax ot xopnyca noBcpxaocTax onopabnc nnacrHH U sccmo a c dxcncu vpmmau cutmfxoeu x ax 
Bcpxaeft nepa^cpaa (rpaaan,e) aaxpenneabi oca 17 ($ar. 1 a 2), aa xoropbix c nouombx) $axcapyK)mero 
xanbna 18 ycTaHOBncBbt Bajibnyrnnjcc ancMCHTbt 19. Tlpa sroa oca 17 Banbuyxxnax sjxcmchtob saxpcxmeabi 
aa onopabnc nnacTaaax 11 Tax. vto ax reoueTpaqecxHc oca caaucTpaa coBnanaxrr c rcovccrpH^ocxaMH 
ocsoib cauwcrpaa intnaaapauecaax ncxo&ox 8 (cm. occayn naaaxt O-O aa 4>ar. 3-4). 

3xcucHTpiTOioe cwemeHMe naaoa 9 oTBOcaTcnbao nnon^ana ncKOBox 8, a Taxxce De/iauauy uaxcauanbHO 
B03M03KHoro yr/iy6jicHKH ocxoBOK b cTCHxy xopnyca onpenenjooT pacMCTHb04 nyrcw nna xoHxperaoro 
TKnopaaifcpa ycrpoacTBa c yncTOW o6ccncHCHHH Hco6xonKMoro aanaca npoHBocTK xopnyca npw pa6ore 
ycTpoAcrsa 8 ycnoeaax Kpyvteaaa. A MaxcmianbHO bosmokhoc cmctochhc onopabtx nnacrRH 11 
OTHocaTc/ibHo oceft 17 eajTbuyiomjoc sjieueHTOB 19 oCycnoBJicHo pacnonomeaneii naaoB 9 non hbx m tcu, wto 
rcoucTpauecxMc oca cauMcxpiai 3aaperuicHHbix Ha khx ocea 17 Banbuyxunax ancucHroa 19 n<wmm* 
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comaAftTb c rcourrpiraocxxMB ochmh CHuucrpmi qtsoaox. 

Pa&rra ycrpoftcTBa nowcHHeroi na npKMcpc paoeanbopara npo$»uu>Hbtx xpy6 npn Kaormura hme aonw 
BapymessH rcpuennmocra ofcajjHoft ko/iohhu 20 <$ar. 1. 5, 6) cMaggHM. 

npo^HTibHuc Tpy6bi 21 cnycxaxrT BHyrpb o6caffao& eojtohhw 20, b mrrepean Kwunpa h pacmMpssrr flo 
npraaTHH hx ctcuok k ctchkc o6ca£Boft kq/tohhw 20 (<J>ht. 5) coQ^aHBeu BHyrpcHHcrt) r^paaTmqocxoro 



3arcM c nowomuo pc3b6u 3 ycrpoMcrao npucoc^raiHioT k kojiohhc Tpy6 5 m cnycxajor b c&Baautuy. no 
^ocmKODm yerpoftcTBOu Bepxaero Kwqa npo^mnuboc Tpy6 21 Konmuy GypjmhHboc Tpyf5 Bamraaxrr 
BpamaTb npn o^HOBpcuamou oo^sbrh ocesoA HarpyssK h apoMMBU nonocni TpyfJ qcpo qeeTpaniiHwa 
KaBan 2 KOpnyca 1 mhhkoctmo. B pesynbTaTe aroro HqjoxaTbte flaanemeM y^acnna 22 ($ht. 5) 
npoftuDibifbtx -rpy6 21 Bbmpuroocrrcyi flo anonioro a repwcTH^aoro npraiTiw BOeft HApyjKHOH noBcpXBOcni 
npc4xJU>Hbix Tpy6 k BHyrpCHHCt EOBcpxHocTH o6caflinjx TpytS 20 ($ht. 6). 

t KorroHHy 6ypHm*ibix Tpyti 5 c ycrrpoflcTBOU noAPMMaxrr h» < 
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Claims [Qopuyna H3o6pctchhh]: 

1. YCTPOflCTBO JVW PASBAJIbUOBKH TPVB, coflepxanjpe nonuft BgnHBffp gHCCKBH Kopnyc. n& Bapymca 
noecpxBocTH xoroporo Bbmanaaa* BaxsioHm>ie otbocstcjiuio npo/jariBBoa och sopoyca nnocKMe yuacrm, h 
yeraHoaneRHbie aa doctxc^hbx c nouombJO ooeft na onopaux nnacTXBax Bajnjjynmpc aneMCHTfci. 
orraraaKHBeeca tcw, vro HaKjionnwe nnoooie y^atmoi he aapyxBoft noBepxBocm nopnyca BbovmseBbi b 
borc opnBBffpBTOCBBX hchooojs, och KOTopboc coDca^ajcrr c ochmh Banu^yxxBHX aneuesTOB, a Ha mexoBKax 
BbmonHCHbi oTKpbiTfcie c ojntoro xomja a aKcueHTpOTHo cuemeBHbie k Heuy naou, npn 9Tou onoprawe 
nnacTBBbi pacnonoMCHbt b nasax h kcsctko caaaaHbi c ochmh Baraj^yioinHX aneuorroB. 

2. YcTpoftCToo bo n.l. ox/nniajoBqeecH tcm. *rro aa ontpbiTOM kobqc K&amoro nasa bubojibcb 
flonojiHHTcTibHwft no3, a KaxgaH onopBan nnacrHBa cBatixesa Bucrynoii, pa3McmcHHbiM b 
^ononBBTenkBOM nasy, npx otou ycrportcreo cnafimcHo raflxofl, oxaaTbiBajonjpft Kopnyc c onopmjuH 
nnacTHBaxB 
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Drawlng(s) [*lepTeu|: 
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Qui. 5 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section IVT in Fig. 1, and Fig. 
7 is the section R-R in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 1 8. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 
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Drawings: 



Fig. 1 
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Fig. 2 
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Fig. 3 



I 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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